Introduction {#sec0005}
============

*Dirofilaria repens* is a filarial nematode transmitted by mosquitoes that primarily affects dogs and other carnivores. The adult worms are found in the subcutaneous tissues of dogs and other animals and the adult filariae deposit microfilariae in the blood of the host. Mosquitoes ingest the first-stage larve with a blood meal from the infected host, which develop into the infective third-stage filariform larvae. When the third stage larva have matured and are found in the salivary glands of the mosquito, the infection can be transmitted to the next animal including humans from which the mosquito take the next blood meal. The incubation period in the vertebrate host is 6--8 months [@bib0005] ([Fig. 1](#fig0005){ref-type="fig"}).

Incidental human infection can manifest as a single subcutaneous nodule. Migration of the worm may result in local swellings with changing localization. The majority of cases are found on the upper half of the body, mainly around the eyes [@bib0005]. Severe clinical manifestations have also been reported and may affect organs including the brain and lungs [@bib0010].

Infections have been reported from various regions of the world, mainly Europe, Africa, Middle East and Asia. Areas in Europe where *D. repens* has been solidly established include countries of the Mediterranean region where the warmer climate facilitates the development of infectious larvae in mosquitoes [@bib0015]. Studies from Russia and northern Germany found that the geographical distribution is expanding [@bib0005], [@bib0020]. So far there are no data from Denmark.

Case report {#sec0010}
===========

A 39-year-old Danish woman was seen in January 2014 referred by an ophthalmologist on suspicion of a larval infestation around the right eye.

Symptoms began suddenly one week before referral. The patient had noticed a larvae moving under the skin around the right eye with redness and swelling of the skin. Periodically, the structure disappeared. Severe headache in the right temporal area occurred when the structure disappeared.

The patient had visited Crete in August 2013 and had never traveled outside Europe. In September 2013 the patient had noticed a subcutaneous nodule on her left leg. The patient lives on a farm and has a dog.

On examination a larva was seen moving across the right upper eyelid. MRI of the right orbit did not demonstrate any abnormalities. The MRI was performed four days after the patient were first seen and after start of albendazole treatment. There was no eosinophilia and IgE was normal. Toxocara antibody titer was negative, but there was a positive filarial antibody titer, using *Dirofilaria immitis* as antigen.

Serum was sent to the Rostov Scientific Research Institute of Microbiology and Parasitology, Rostov-on-Don, Russia, for determination of specific antibodies against *D. repens*, which has developed an ELISA for the detection of Dirofilaria-specific antibodies based on purified somatic antigen of immature female *D. repens* removed from human cases [@bib0005]. The test was found positive for *D. repens*-specific antibodies. ELISA tests with echinococcus, toxocarosis and trichinellosis antigens were performed, and they were all negative. The patient\'s dog was tested negative for microfilariae in the blood.

Antihelminthic treatment with albendazole 400 mg twice daily orally for 5 days was initiated and the patient recovered rapidly.

On the day of admission we send the patient to an ophthalmologist for surgical removal of the worm. The diagnosis may be achieved parasitological when a living and intact worm can be extracted. Unfortunately it could not be removed.

Discussion {#sec0015}
==========

This is the first reported case of human infection with *D. repens* in Denmark, probably imported from Crete.

In Greece the prevalence of dirofilariasis in dogs caused by *D. repens* infection has been estimated to range between 6.7% and 22% [@bib0025]. During the last years cases of human dirofilariasis have also been reported from countries farther north, including Austria, Poland and Germany [@bib0030], [@bib0035], [@bib0040]. However, with the increasing prevalence of *D. repens* in northern Germany infection in Denmark is another possibility as *D. repens* may be present in Danish canines. In February 2014 dogs and mosquitoes have been found positive with *D. repens* in northern Germany and a case of human *D. repens* was reported [@bib0015], [@bib0030]. The climate change and increased translocation of dogs might be responsible for the spread to the north [@bib0045].

It is surprising that both the eosinophil count and IgE were normal, as these parameters are usually elevated in invasive nematode infections. However, we believe that it reflects that the patient only had a single nematode and that it caused modest local inflammation and thus failed to elicit eosinophilia and an increase IgE. Indeed in a large case series from Russia eosinophilia was found in only 38% of cases (IgE were not measured) [@bib0005].

Although this is the only case reported from Denmark, infection with *D. repens* probably occurs more frequently and is either unrecognized or misdiagnosed. In 2013 67.4% of the Danish population traveled by air outside Denmark [@bib0055], [@bib0060]. Patients who traveling in Europe should consider limit their exposure to mosquitoes and protect themselves from bites.

In conclusion a subcutaneous dirofilariasis should be considered as a differential diagnosis in patients who presents with a subcutaneous nodules or a migrating larva.
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